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Summary
Objective: To investigate whether electroencephalogram (EEG) requests at St
George’s Hospital (SGH) are being made according to clinical guideline recommenda-
tions.
Methods: A retrospective audit at a regional neurology and neurosurgery referral
centre, also serving a district population. All adult National Health Service patients
undergoing standard EEG between 1st November 2003 and 31st January 2004, for
whom the request originated within the hospital, were identified. Data was collected
from each subject’s case notes, request form and EEG report and compared to
predetermined criteria.
Results: Fifty sets of notes from ninety patients meeting the inclusion criteria were
available for review. Twenty-six percent of requests were considered ‘inappropriate’,
with respect to clinical guidelines, of which 92% were for ‘funny turns’ where there
appeared to be insufficient clinical evidence to justify the request. The EEG con-
tributed to diagnosis or management in only 22% of cases, all of which had been
appropriately requested. Neurologists/epileptologists appeared better than non-
specialists in terms of appropriateness of referrals, though the numbers were too
small to reach significance ( p = 0.173, Fisher’s exact). Forty-two percent of all
patients, and less than 10% of outpatients, had their EEG within the guideline target
wait of 4 weeks.
Conclusions: Over a quarter of EEG referrals are not being made in accordance with
guidelines, mainly because of the misconception that an EEG can confirm or exclude a
diagnosis of epilepsy in patients with ‘‘funny turns’’. In addition, less than 10% of out
patient requests are being met within 4 weeks. Strategies to maximise service
utilisation are discussed.
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Previous studies have suggested that over 50% of EEG
requests are inappropriate, most commonly reflect-
ing non-specialist useof EEGasadiagnostic tool in the
investigation of ‘‘funny turns’’ where there is little/
no clinical evidence to suggest epilepsy.1 In this con-
text, to promote optimal use of EEG services, two
main sets of UK guidelines outline appropriate rea-
sons for requesting EEGs in the investigation and
diagnosis of epilepsy, produced by National Institute
of Clinical Excellence (NICE)2 and the Scottish Inter-
collegiate Guidelines Network (SIGN).3 Importantly,
the guidelines state that, although EEGs can be used
to support the diagnosis of epilepsy in patients where
there is a high clinical suspicion, they are not routi-
nely indicatedasadiagnostic test forblackouts,when
the clinical picture does not clearly indicate epilepsy.
Clear expert guidance also exists for the use of EEG
in other conditions such as coma and encephalitis.4
On this background, we set out to audit service
use at St George’s Hospital (SGH), looking at EEG
requests made, and changes in clinical management
resulting from EEGs performed, to establish to what
extent clinicians are conforming to guidelines. We
also wished to establish to what extent the service
was meeting waiting time targets, and to gain an
indication of the universality of the problem iden-
tified in earlier studiesMethodology
This is a retrospective audit was carried out at St
George’s Hospital (SGH), which serves both as aTable 1 Agreed ‘appropriate’ and ‘inappropriate’ reasons
‘Appropriate’
Epilepsy
Definite/probable epilepsy/seizure
Classify newly diagnosed epilepsy
Established epilepsy; sub-clinical EEG change leading
to symptomsb
Status epilepticus
Non-epilepsy
Neurodegeneration/dementia
Encephalopathy
Organic brain disturbance
Other–—appropriate
Reasons for EEG request, classified as appropriate or inappropriate
opinion.
a In patients who are seizure free on medication, the role of EEG i
was deemed inappropriate.
b Patients with established epilepsy who are exhibiting new sympto
reasonably correlate with subclinical EEG changes.
c EEG is not considered useful to monitor therapeutic effect, witregional neuroscience centre, and a local district
general hospital. Potential ‘purposes for EEG
request’ were defined as ‘appropriate’ or ‘inap-
propriate’ based on national guidelines2,3 and pub-
lished expert opinion,4,5 and agreed among an audit
working team consisting of two consultant neurol-
ogists/epileptologists, a neurophysiologist and an
EEG technician (Table 1). The potential contribution
of the EEG to management was also ascribed to one
of four categories (Table 2), again agreed by the
audit working team. Based on these criteria, a data
collection form was drawn up including source,
timing and purpose of the EEG request, along with
findings at EEG and subsequent management/con-
sequences of the result.
All adult National Health Service patients under-
going consecutive standard EEGs between 1st
November 2003 and 31st January 2004, for whom
requests were made from within the hospital were
identified from EEG department records, and the
request forms, EEG reports and medical records
reviewed. Requests for sleep, sleep deprived or
video-EEG were not included. Hospital notes were
considered essential to the assessment of the
‘appropriateness’ as request forms were often
incomplete or unrepresentative of the true clinical
scenario. Thus, only patients for whom notes were
available were included in the study. In all cases,
where there was a discrepancy between EEG
requests and case notes in terms of clinical informa-
tion, the information in the patient notes was con-
sidered more complete/accurate and used for
classification. Data was analysed using SPSS for
Windows, version 11.5, and proportions compared
using a Fisher’s Exact test.for requesting an EEG
‘Inappropriate’
Funny turn ?epilepsy
Established epilepsy–—drug withdrawal a
Established epilepsy–—clinical change in seizuresc
Other–—inappropriate
in accordance with national guidelines and published expert
s controversial.4 In the context of limited service provision, this
ms, for example a sudden change in concentration, which might
h the exception of absence epilepsy.15
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Table 2 Influence of EEG on clinical management
Category Explanation
Confirmed diagnosis The EEG supported the clinical history and gave enough evidence to make a diagnosis.
Altered management The clinical management changed as a direct result of the EEG.
For example, a positive result might assist in the classification of epilepsy
and therefore alter the choice of drug.
Non contributory The EEG did not have any effect on subsequent management.
No follow up There was no follow up documented in the notes therefore a decision could not be
made as to the contribution of the EEG.
Explanations of the four classifications agreed by the audit working team and used for categorising the contribution of an EEG to
clinical management.Results
The patient population was confined to SGH
patients as it was not practical with available
resources to access notes from external hospital
or private requests. Of a total of 234 adult
EEGs undertaken during the study period, 90
requests originated within the hospital. Clinical
notes for 40 of these were not available during
the project. Results are presented on the remain-
ing 50 patients for whom all information was
obtainable.
The mean age at referral was 41 years, ranging
from 20 to 81 years. Forty-six percent were maleFigure 1 Reasons for, and appropriateness of, EEG requests.
whether considered appropriate or not against national guidand fifty-four percent female. Thirteen patients
(26%) had previously undergone EEG recording at
SGH. The results of the EEG were: normal 48%, non-
specifically abnormal 38%, epileptiform 8%, and
another specific finding 6%.
In total 26% of requests were considered inap-
propriate (Fig. 1). The majority (92%) of inappropri-
ate requests were for ‘funny turn ?epilepsy,’ where
on notes review there appeared to be insufficient
clinical evidence to justify the request (i.e. a low
clinical suspicion of epilepsy). The majority of
appropriate requests were to support the diagnosis
of epilepsy in patients where there was a strong
clinical suspicion of epilepsy.Breakdown of reasons for EEG requests from 50 cases, and
elines.
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Figure 2 Clinicians requesting EEGs and appropriate-
ness of each groups’ requests. Requesting clinician for 50
EEG requests, and whether request considered appropri-
ate or inappropriate based on national guidelines.Neurologists and epileptologists appeared better
than non-specialists in terms of appropriateness of
requests (Fig. 2), although the numbers were too
small to reach significance (p = 0.173).
The EEG ‘did not contribute to clinical manage-
ment’ in 54% of cases, ‘confirmed diagnosis’ in 16%
of cases and ‘altered management’ in 6% of cases.Figure 3 Contribution of the EEG to management. For 50 ca
management.In 24% of cases, there was no follow up, or none
recorded in the notes, so the EEG’s contribution to
management could not be assessed (Fig. 3).
When the appropriateness of the request and the
consequences of the EEG for management were
examined together, it was found that, where fol-
low-up information was available, all of the inap-
propriate requests were non-contributory (Fig. 4).
Appropriate requests were thus significantly more
likely to be useful than inappropriate ( p = 0.046).
The mean waiting time from request to EEG was
7.8 weeks (range 0—47 weeks). A total of 42% of
patients were seen within 4 weeks of the request
being made. This group included mainly inpatient
requests and less than 10% of the outpatient
requests reached the 4-week target recommended
by guidelines.Discussion
We have found that over a quarter of EEG requests
within a district general hospital with an on-site
regional neuroscience centre are not being made
in accordance with guidelines, mainly due to the
misconception that an EEG can confirm or excludeses, a breakdown of the effect of having an EEG on clinical
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Figure 4 Contribution of the EEG to management for
appropriate, compared with inappropriate, requests.
Contribution of EEG to clinical management, compared
between two request groups; those considered appropri-
ate requests and those considered inappropriate requests,
based on national guidelines.a diagnosis of epilepsy in patients with ‘funny turns’
and a low clinical suspicion of epilepsy. Further-
more, only 22% of the EEGs undertaken were ‘use-
ful,’ in that they confirmed diagnosis or altered
management, all of which were appropriately
requested. The majority of EEGs, particularly those
for the outpatient population were not able to be
undertaken within target times.
National guidelines for the use of EEG in the
context of epilepsy reflect the low sensitivity and
specificity of EEGs. In adults with epilepsy, a single
routine EEG recording will show definite epilepti-
form abnormalities in only 30—40% of patients5,6,
whereas non-specific EEG abnormalities are present
in up to 2.5% of healthy young adults,7 and are yet
more frequent still in the presence of common co-
morbidities such as migraine8 or functional non-
epileptic attacks.9 Sensitivity and specificity do
however vary depending on the patient group. Thus,
in the case of a syncopal episode, or ‘‘funny turn’’
with no/few positive clinical features to suggest
epilepsy, the likelihood of any abnormality being
a false-positive is increased, which may increase the
risk of a misdiagnosis of epilepsy.10 Misdiagnosis in
the context of epilepsy has significant consequences
for the patient, including inappropriate drug treat-
ment, potential psychological effects from the
stigma of being labelled ‘epileptic’,11 and implica-
tions for driving and in some cases employment.10 In
addition, misdiagnosis also has clear economic
implications for the National Health Service.
A major limitation of our study is it is relatively
small size, and significant proportion of unavailable
case-notes, which may have introduced bias, caus-
ing either an underestimation or an overestimationof the results. None the less, our patient sample did
appear representative in terms of demographics
and EEG results. Compared to a report in which
of 368 patients having EEGs at a secondary care
facility,1 it was found that more than half (55.7%) of
requests were inappropriate using similar guide-
lines available at that time, at face value, our
results appear to be better. This might suggest
increased awareness, however we consider it likely
that the on-site availability of both a dedicated
epilepsy service, and a general neurology ward
consultation service 5 days a week, is likely to have
reduced the number of inappropriate requests,
with many clinicians seeking neurology/epilepsy
advice in the first instance. This is supported by
the large proportion of specialists requesting EEGs
in the current audit (84% versus 11.4% in Ref.1), and
the trend towards neurologists/epileptologists
making more appropriate requests. If in our study
the results from the non-specialists (physicians plus
neurosurgeons) are pooled, half of the requests are
inappropriate, similar to the results found by Smith
et al.1 Ideally we would have liked also to review
case notes corresponding to the majority of EEG
requests at SGH, originating from other district
general hospitals and psychiatric services in the
neuroscience region. This was not possible in the
current study, but our impression is that it is likely
the number of inappropriate requests overall is
somewhat higher than the 26% we identified.
That the EEG demonstrably influenced manage-
ment in only 22% is broadly in keeping with earlier
studies,1 Though it is also possible that the contri-
bution of the EEG to diagnosis and management may
have been underestimated by our methods. A ‘nor-
mal’ EEG result done for an ‘appropriate’ reason is
arguably still contributory, though may not in itself
alter management. Furthermore, unless explicitly
stated, whether changes in management have been
influenced by the EEG results is not always clear
from the notes. As would be hoped, we also found
that appropriate requests were more likely to result
in a ‘useful’ EEG. In keeping with this, Smith et al.1
found that when they decreased the number of
inappropriate requests the number of ‘useful’ EEGs
was also increased.
In order to assess the current strain on service
use, this audit also set out to address adherence
with target waiting times. EEGs have a higher sen-
sitivity when performed early6,12 and the NICE and
SIGN guidelines2,3 state that, when indicated, an
EEG should be performed within 4 weeks of a
request. That only 10% of outpatient requests met
this target is clearly disappointing, but not surpris-
ing in the context of known shortages in neurophy-
siology service provision.
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form of presenting audit results and discussing
guidelines with local clinicians lead to a reduction
in inappropriate requests and significantly more
EEGs influencing patient management. Our results
suggest that such a strategy should be considered at
SGH, incorporating both neurologists and other spe-
cialities, and possibly disseminated across the
region. However, whilst this approach might be
effective in the short-term, whether this might lead
to sustainable changes in behaviour has not been
established.
Other options for consideration include printing
limited guidance on the EEG request forms, poten-
tially including contact details for the epileptology
and neurology services for the requesting clinician
to contact if they are unsure about the appropri-
ateness of a request, followed by repeat audits to
assess change. We also considered restructuring
the form to enforce sufficient information for the
EEG technician/neurophysiologist to make at
least a provisional assessment of appropriateness,
which if coupled with a strategy whereby inap-
propriate requests were returned to the originator
might be expected to improve service use. How-
ever, this would necessarily entail technician/
doctor time, which is already overstretched, and
thus was not considered appropriate unless, and
until, such a strategy could be shown overall to
reduce workload.
Inappropriately referred patients compete
directly with more appropriate service users, pla-
cing strain on EEG provision and increasing waiting
times and cost, as well as increasing the likelihood
of a misdiagnosis. In the case of EEG, given that
many UK hospitals do not have easy access to EEG at
all,13 and a nationwide shortage of both neurophy-
siologists and technicians,14 appropriate use of this
relatively scarce resource is even more important.
Our results suggest that despite national guidelines
in recent years, inappropriate use of EEG services
continues to be a significant problem for which local
and national strategies are urgently needed.Acknowledgements
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